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Please AMEND the claims as follows: 

I. (Currently Amended) A method of implementing storage virtualization in a stor^e 
area network, the method comprising: 

seating a virtual enclosure, the virtual enclosxuce having one or more virtual ports and 
being adapted for representing one or more virtual storage units* each of the virtual storage 
units representing one or more physical storage locations on one or more physical storage 
units of the storage area network; 

associating each of the virtual ports of the virtual enclosure with a port of a network 
device within tbje storage area network, thereby enabling one or more network devices within 
the storage area network to be associated with the virtual ports; and 
assigning an address or identifier to each of the virtual ports; 
wherein associating eadi of the virtual ports of the virtual enclosure with a port of a 
network device within the storage area network includes sending a message j&rom a first 
network device to a p^^sieal port of a second network device within the storage area network 
to instruct the p hysical port of tiie second network device to handle messages addressed to the 
address or identifi^ assigned to the associated virtual port that are received bv the port of the 
second network device subsequent to the mess age sent bv the first network device such that ^ 
tfaoroby enabliaag the first network device instructs toinptruct the phyaioal p ort of the secoud 
network device to act on behalf of the virtual port. 

2. (CanceUed) 

3. (Previously Amended) The network device as recited in claim 1 8, wherein the 
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storage area network is a virtual storage area networlc. 

4. (Previously Amended) The network device as recited in claim 1 8. wherein a 
Node World Wide Name is associated with the virtual enclosure. 

5. (Ciirrently Amended) The network device as recited in claim 1 S wherein a Port 
World Wide Name is assigned to each of the virtual ports such that the Port World Wide 
Name is associated with an assodated p^'sieal port of a network device wiliiin the storage 
area network. 

6. (Currently Amended) The network device as recited in claim 18, wherein the pfrj^ieri 
port of the second network device within the storage area network is a port of a fibre channel 
device, 

1. (Previously Amended) The network device as recited in claim 18, wherein an 
FCID is assigned to each of the virtual ports. 

8. (Currently Amended) The method as recited in claim 1, further comprising: 
selecting a number of virtual ports to be included In the virtual enclosure. 

9. (Previously Amended) The network device as recited in claim 1 8, wherein the 
immber of virtual ports of the virtual enclosure is greater than a number of ports of each 
network device within the storage area network, 

10. (Previously Amended) The method as recited in claim 1, wherein associating 
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eacsh of the virtual ports of the virtual enclosure with a port of a second network device 
vdihia the storage area network comprises: 

associating the virtual ports with ports of one or more network devices within the 
storage area network. 

1 1 . (Previously Amended) The network device as recited in claim 1 8, wherein 
associating each of the virtual ports of the virtual enclosure with a port of a network device 
within tiie storage area network comprises: 

sending a bind message to a port of a network device within the storage area network, 
thereby binding Uxe port of a network device within the storage area network to one or more 
of the virtual ports. 

12. (Previously Amended) The network device as recited in claim 11, ftirther 

comprising: 

sending a trap message to one or more additional ports of one or more network 
devices within storage area network, thereby instructing the one or more additional ports 
of one or more network devices within tiae storage area network to trap messages directed to 
one of the virtual ports. 

1 3. (Previously Amended) The network device as recited in claim 1 8, wherein one 
or more of the virtual storage units each comprises a VLUN or other virtual representation of 
storage on the storage area network. 

1 4. (Original) The method as recited in claim 1 , further comprising: 
assigning one or more virtual stomge units to the virtual enclosure. 
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15- (Original) The method as redted in claim 14, ivberein Ihe one or more 

storage units each comprise a VLUN or other virtual representation of storage on Hit storage 

area network. 

16, (Currently Amended) A computer-readable medium storing thereon computer- 
readable instructions for implementing storage virtualization in a storage area network, 
comprising: 

instructions for creating a virtual enclosure, the virtual enclosure having one or more 
virtual ports and adapted for representing one or more virtual storage units, each of the virtual 
storage units representing one or more physical storage locations on one or more physical 
storage units of the storage area network; 

instructions for associating each of the virtual ports of the virtual enclosure with a 
port of a network device within the storage area network, thereby enabling one or more 
network devices within the storage area network to be associated with the virtual ports; and 
instructions for assigning an address or identifiCT to each of the virtual ports; 
wher^n the instructions for associating each of "flie virtual ports of the virtual 
enclosure with a port of a network device within the storage area network includes 
instructions for sending a message fix>m a first network device to a physieaJ port of a second 
network device within the storage area network to ixistruct the phyoiool port of the second 
network device to handle messages addressed to the address or identifier assigned to the 
associated virtual port tKi^t ara received bv the port of th s second network device subsequent 
to the message sent bv the first network devic e, thorobv onablinG such that t he first network 
device to instruct ins&uctethe phyoical p ort of the second network device to act on behalf of 
the virtual port 
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17. (Currently Amended) An apparatus for implementing storage virtualization in a 
storage area network, comprising: 

means for creating a virtual enclosure, the virtual enclosure having one or more 
virtual ports and adapted for representing one or more virtual storage units, each of the virtual 
storage units repres^ting one or more physical storage locations on one or more physical 
ston^e units of the storage area network; 

means for associating each of the virtual ports of the virtual enclosure with a port of a 
network device within the storage area network, thereby enabling one or more network 
^^yj^^g within the storage area network to be associated with the virtual ports; and 

means for assigning an address or identifier to each of the virtual ports; 

wherein the means for associating each of the virtual ports of the virtual enclosure 
with a port of a network device within the storage area networic includes means for sending a 
message icam a first network device to a p hy s ical p ort of a second network device within the 
storage area network to instruct the {diysical port of the second network device to handle 
messages addressed to the address or identifier assigned to the associated virtual port that are 
received bv the port of the second network device subsequent to the message sent by the first 
network devic e, thcrobv ondblintt such that t he first network device insSucte to instruot the 
phyoiool port of the second network device to act on behalf of the virtual port. 

1 8^ (Currently Amended) A network device adapted for implementing storage 
virtualization in a storage area network, comprising: 
a processor; and 

a memory> at least one of the processor and the memory being adapted for: 
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creatiDg a virtual enclosure, the virtual enclosure having one or more virtual ports and 
adapted for representing oxie or more virtual storage units» each of the viitoal storage units 
representing one or more physical storage locations on one or more physical storage units of 
the storage area netwodq 

associating each of the virtual ports of the virtual enclosure with a port of a network 
device within the storage area network, thereby enabling on© or more network devices within 
the storage area network to be associated with the virtual ports; and 

assigning an address or identifier to each of the virtual ports; 

wherein associating each of the virtual ports of the virtual enclosure with a port of a 
network device within the storage area network includes sending a message ftom a first 
network device to a physiea t port of a second network device within the storage area network 
to instruct the physical port of the second network device to handle messages addressed to the 
address or identifier assigned to the associated virtual port that are received bv the port of the 
second network device subsequent to the message sent bv the first network devic o r Acrebv 
onabling suchtbaLt he first network device instructs to - ingtruct the p hysical p ort of the second 
network device to iact on behalf of the virtual port. 

19, (Currently Amended) A method of performing LUN mapping in a storage area 
network^ the method comprising: 

accessing a LUN mapping table having one or more entries, each of the entries 
identifying an initiator in the storage area network, one or more of a set of one or more virtual 
ports of a virtual enclosure, and associating a specified logical unit with one or more virtual 
Storage units, each of the virtual storage units representing one or more physical storage 
locations on one or more physical storage units of the storage area network, wherein the 
virtual enclosure is adapted for representing the set of one or more virtual storage units and 
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each of the virtual ports is associated with a phyaiool p ort of a network device within the 
Storage area network^ wherdn th€^ physiool port of the network device has received a message 
from another network device instructing tiie phy s ical p ort to handle messages addressed to 
the associated virtual port that are received bv tite port of the n etwork de\ice subsequent to 
the message sent bv the another network devir *^ ^ii^h that the another network device 
instructs the nort of the network device to act on behalf of the virtual port : aixd 

v/ben a request for the specified logical unit is received from the initiator via one of 
the associated virtual ports, identifying one of the entries in the LUN mappiz^ table and 
employing the one ox more virtual storage units specified in the entry to service the request. 

20- (Currently Amended) A computer^readable medium storing thereon hxstructions for 
performing LUN mapping in a storage area network, comprising: 

instniCtiOAS for accessing a LUN moping table having one or more entries, each of 
the entries identii^g an initiator in the storage area network, one or more of a set of one or 
more virtual ports of a virtual enclosure, and associating a specified logical unit with one or 
more virtual storage units, each of the virtual storage units r^esenting one or more physical 
storage locations on one or more physical storage units of the storage area network, v^erein 
the virtual enclosure is adapted for representing the set of one or more virtual storage units 
and each of the virtual ports is associated with a phygiool p ort of a network device within the 
storage area network, wherein the physioal - p ort of the network device has received a message 
fiom another network device instructing the physica l- p ort to handle messages addressed to 
the associated virtual po rt that are received bv the port of the network device subsequent to 
the message sent bv the another network device such that the another network device 
iTijgt n^ct5s the port of the network device to act on behalf of the virtual port : and 

instructions for identifying one of the entries in the LUN mapping table and 
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employing the one or more virtual storage units specified in the entry to service the request 
when a request for the specified logical unit is received from the initiator via one of the 
associated virtual ports. 

2 1 . (Cuzrently Amended) In a first network device, a method of implementing storage 
virtualizatLon in a storage area network, the method comprising: 

sending a virtualizadon message to a phyoiool p ort of a second network device within 
the storage area network^ tiie virtualization message instructing the p bysioal p ort to handle 
messages addressed to a virtual port of a virtual enclosure, the virtual enclosure having one or 
more virtual ports and being adapted for representing one or more virtual storage units, each 
of the virtual storage units represrating one or more physical storage locations on one or 
more physical storage units of the storage area network, wherein the virtualization message 
indicates that &e phj^ioal p ort is to handle messages addressed to an address or identifier 
assigned to tiie virtual por t that are received bv the port of the second network device 
subsequent to the virtuah'zation messag e sent bv the first network device such that the first 
network device instru cts the port of the second network device to ac t on fiftVial f of the virtual 
port: and 

receiving a virtualization response from the phyaeal - port of the second network 
device in response to the virtualization message. 

22. 0>reviously Amended) The apparatus as recited in claim 34. wherein the virtual 
port is identified by a NWWN and a PWWN. 

23. (Currently Amended) The apparatus as recited in claim 34, wheiein the virtualization 
response indicates that flie ph j^ oiool p ort is configured to handle messages addressed to the 
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virtual port of the virtual enclosure. 

24. (Cxarently Amended) The apparatus as recited in claim 34. wherein the virtuali2a1ion 
message indicates that the physical port is to obtain an address or identifier assigned to the 
virtual port. 

25. (Previously Amended) The apparatus as recited in claim 24, wherein the 
virtualization message is a bind message or a trap message. 

26. (Previously Amended) The apparatus as recited in claim 24, wherein the 
virtualization response comprises the address or identifier assigned to the virtual port. 

27. (Currently Amended) The apparatus as recited in claim 34, wherein the virtualization 
message indicates that the physioal p ort is to obtain an address or identifier assigned to the 
virtual port fiom a DNS server. 

28 . (Previously Amended) The method as recited in claim 21 , further comprising: 
receiving an address or identifier assigned to the virtual port. 

29. (Previously Amended) The apparatus as recited in claim 24, wherein the 
address or identifier is an FCID. 

30. (Cancelled) 
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31. (Previously Amended) The apparatus as recited in claim 21, wherein the 
address or identifier is an FdD. 

32. (Currently Amended) A computer-readable medium storing thereon computer- 
readable instructions for implementing storage \ittuallzation in a first network device of a 
storage area network, comprising: 

instructions for sending a virtualization message to a phygioat port of a second 
network device within the storage area networic, the virtualization message instructing the 
physiool port to handle messages addressed to a virtual port of a virtual enclosure that are 
received bv the port of the second network device su bsequent to the virtualization message 
sent bv the first netwotk device such that the first network device instructs the port of the 
second network device to act on behalf of the virtual port, the virtual enclosure having one or 
more virtual ports and being adapted for representing one or more virtual storage units, each 
of the virtual storage units representing one or more physical storage locations on one or 
more physical storage uoits of the storage area network; and 

instructicHis for receiving a virtualization response firom the phyoiool p ort of the 
second network device in response to the virtuaUzation message. 

33. (Cuirently Amended) An apparatus adapted for implementing storage virtualization 
in a first network device of a storage area network^ comprising: 

means for sending a virtualization message from the first network device t o a physical 
port of a second network device within the storage area network, the virtualization message 
instructing the phygiool p ort to handle messages addressed to a virtual port of a virtual 
enclosuie that are received bv the port of the second network device subsequent to the 
virtualizatio n message sent bv the first network de^dce such that the first network device 
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instructs the port of the second network device to act on behalf of flie virtual port, the virtual 
enclosure having one or more virtual ports aixd being adapted for representing one or more 
virtual storage units, each of the virtual storage xuiits representing one or more physical 
storage locations on one or nu}re physical storage units of the storage area network; and 

means for receiving a vutualizatlon response from the pbysi^^y rport of the second 
network device in response to the virtualization message. 

34. (Currently Am^ided) An apparatus adapted for implementing storage virtualization 
in a first network device of a storage area network, comprising: 

a processor; and 

a memory, at least one of the processor and the memory being adapted fon 
sending a virtualization message from the first network device_t o a piy jfg s ie a l- p ort of a 
second netwoik device within the storage area network, the virtualization message instructing 
the pb>'s i €> at port to handle messages addressed to a virtual port of a virtual enclosure that are 
received bv the port of the second network device subsequent to the virtualization message 
sent bv the first network device such that the first network device instructs the port of the 
second network device to act on behalf of the virtual port the virtual enclosure having one or 
moie virtual ports and being adapted for representing one or more virtual storage units» each 
of the virtual storage units representing one or more physical storage locations on one or 
more physical storage units of the storage area network; and 

receiving a virtualization response from the pby ste ^ port of the second network 
device in response to the virtualization message. 

35. (Currratly Amended) A method of implementing storage virtualization in a first 
network device of a stoxage area network, the method comprising: 
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receiving a viitualization message at a physiool p ort of the first network device from a 
second network device within the storage area network, the viztualization message instructing 
the physical port to handle messages addressed to a virtual port of a virtual enclosure that are 
received bv the port of the first network device snbseouent to the virtualization message sent 
bv the second network device such that the second network device in fttnifite the port of the 
gist network device to act on behalf of the virtual pott, the virtual enclosaxre having one or 
moie virtual ports and being adapted for representing one or more virtual storage unitSi each 
of the virtual storage units representing one or more physical storage locations on one or 
more physical storage units of the storage area network; and 

Siding a virtualization response from the physiocil port of the first network device to 
the second networic device in response to the virtualization message. 

36. (Currently Amended) The network device as recited in claim 52, wherein the 
virtualization message indicates that the ply ste o ^port is to obtain an address or identifier 
assigned to the virtual port. 

37. (Previously Amended) The method as recited in claim 35, fiirther comprising: 
obtaining and storing the address or identifier assigned to the virtual porL 

38. (Currently Amended) The network device as recited in claim 52, wherein the 
virtualization message indicates that the phyalool port is to obtain an address or identifier 
assigned to the virtual port from a DNS server. 

3 9. (PrevioUiSly Amended) The method as recited in claim 3 7, further comprising: 
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sending the address or identifier assigned to the virtual port. 

40. (Previously Amended) Tlie method as recited in claim 37, wherein the address 
or identifier is an FCID. 

41, (Cucrently Amended) The network device as recited in claim 52^ wherein the 
viitualization message mdicaies that the physiool p ort i$ to handle messages addressed to an 
address or identifier assigned to the virtual port. 

42- (Previously Amended) The network device as recited in claim 4 1 , wherein the 
address or identifier is an FCID. 

43. (Previously Amended) The method as recited in claim 35, further comprising: 
handling messages addressed to &e address or identifier assigned to the virtual port 

44. (Pievionsly Anxended) The method as recited in claim 35, fiirfher comprising; 
handling messages addressed to the virtual port of the virtual enclosure. 

45. (Previously Amended) The method as recited in claim 3 7, fiirther comprising: 
handling messages addressed to the address or identifier assigned to the virtual port. 

46. (Previously Amended) TTie me&od as recited in claim 35, fiirther comprising: 
receiving a report message requesting an identification of one or more of the virtual 

storage units supported by an address or identifier assigned to one of the virtual ports; 
sending a reply message Identifying one or more of the virtual storage units. 
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47. (Origmal) The method as lecited in claim 46, wherein &e address or identifier is 
auFCID. 

48. (Previoiisly Amended) The netwcxrk device as recited in claim 52, wherein one 
or more of the virtual storage imits comprises a VLUN or other virtual representation of 
storage on the storage area network. 

49. (Original) The method as recited in claim 46, wherein the one or more of the 
virtual storage units identified in the reply message are those virtual storage units that are 
visible to axx initiator sending the report message. 

50. (Cuxrently AmendecQ A computer-readable medium storing thereon computer 
readable instructions for implementing storage virtualization in a first tifftwoik device of a 
storage area network, comprising: 

instructions for receiving a virtualization message at a physical port of the first 
network device firom a second network device within the storage area network, the 
virtualization message instructing ibe physical p ort to handle messages addressed to a virtual 
port of a virtual enclosure that ara rft cdved bv the port of the first network device subsequent 
to the virtualizatjon message sent bv the second network device such that the second network 
device instructs the portofjfae first network device to act on behalf of the virtual port the 
virtual enclosure having one or more virtual ports and being adapted for xepresenting one or 
more virtual storage units, each of the virtual storage units representing one or more physical 
Storage locations on one or more physical storage units of the storage area network; and 

instructions sending a virtualisation response from the phytsicol p ort of the first 
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5 1 . (Currently Amended) A network d^rvice adapted for implementing storage 
virtualization in a first network device of a storage area network, comprising: 

means for receiving a virtualization message at a phyoiool port of the first network 
device fiom a second network device within the storage area network, the virtualization 
message instructing the physicai port to handle messages addressed to a virtual port of a 
virtual enclosure thai are received bv the port of the first network device subsequent to the 
virtualization message sent bv the second network device such that the second network 
device instru cts Ihe port of the first network device to act on behalf of the virtual port, the 
virtual enclosure having one or more virtual ports and being adapted for rqiresenting one or 
more virtual storage xxnits, each of the virtual storage units representing one or more physical 
storage locations on one or more physical storage units of the storage area networlq and 

means for sending a virtualization response from the physical port of the first network 
device to the second network device in response to the virtualization message. 

52- (Currently Amended) A network device adapted for implementing storage 
virtualization in a first network device of a storage area network, comprising: 
a processor; and 

a memory, at least one of the processor and the memory being adapted for: 
receiving a virtualization message at a physical p ort of the first network device fi*om a 
second network device within the storage area network, the^ virtualization message instructing 
the phyoiool port to handle messages addressed to a virtual port of a virtual enclosure that are 
received bv the port of the first network device subsequent to the virtualization messape_sent 
bv the second network device such that the second network devic e inatmct s the port of the 

Atty Docket No.: A>ID](P007/8999 - 16 - Application No. 10/045,883 

PAGE19/27'RCVDATm077:58:59PM [Eastern Daylight Tlmel'SW 



^MAY. 8. 2007 5:05PM 5106630920 



NO. 232 P. 20 



first networic device to act On hfthalf of the virtual DOrt. the virtual enclosure having one or 
more virtual ports and being adapted for representing one or more virtual storage units, each 
of the virtual storage units representing one or more physical storage locations on one or 
more physical storage units of the storage area network; and 

sending a virtualization response fiom the j^^sieal port of the first network device to 
the second network device in response to tiie virtualization message. 



Application No. 10/04S»S83 



-17- 



Atty Docket No.: ANDIP007y8999 



PAGE 20/27 ' RCVD AT »W 7:58:59 PM [Eastern Daylight 



